This paper is concerned with an orbit prediction using the Euler variables. Perturbations due to the Earth's gravitational field up to the fourth zonal harmonic and the atmospheric drag with rotating & nonrotating atmosphere are considered. The method developed is illustrated by application to a typical satellite orbit. A final state of accuracy 10 .3 m is obtained.
INTRODUCTION
The computations and predication of artificial satellites crbits is now of the most important problems, this is due to their wide applications in scientific researches, remote sensing, military purposes, etc. As far as the computation techniques are concerned, the applications of special perturbation methods to the equations of motion in terms of some set of regular variables, provide one of the most powerful and accurate techniques predications for satellite ephemeris with respect to any type of perturbing forces (cf. Sharaf et Al. [6] ; Awad [1] ).
It is well known that the solutions of the classical Newtonian
Equations of motion are unstable and that these equations are not suitable for long-term integrations. Many transformations have recently emerged in the literature aiming at stabilizing the equations of motion either to reduce the accumulation of local numerical errors or to allow using larger integration step sizes (in the transformed space) or both.
The most popular one is known as the Euler transformation (or the Euler parameters). The connections between orbit dynamics and rigid dynamics were developed throughout the Euler parameters as reported in Sharaf et Al. [7, 8, 9] and Awad [2, 3, 4] .
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The equations of motion of an artificial satellite are generally written in the form e V T., -= r r 3
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where R . is the position vector in a rectangular frame, r is the distance from the origin, j.1 is the gravitational parameter, V is the perturbed time independent potential, Ps is the resultant of all non-conservative perturbing forces and forces derivable from a time dependent potential.
Then, what concerns us in the present paper are the equations of satellite motion in terms of the Euler parameters (Sharaf et Al. [9] )
(1.2.8)
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THE FORCES ACTING ON THE SATELLITE MOTION
In the following two subsections the geopotential and the atmospheric drag force are outlined.
THE PERTURBED GRAVITY OF THE EARTH'S OBLATENESS
The geopotential (V) can be described in the form We will be concerned with the potential including the zonal harmonics (J2, J3 and J4) only, i.e., the potential V can be described as -A is ' a reference surface of the satellite which is commonly chosen as the mean cross-section perpendicular to the direction of motion.
L
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Paper AS-02 700 -M is the spacecraft mass. The ratio NM is assumed to be constant. This is the main assumption in the theory which might not hold in some cases, e.g., for a sun-pointing satellite in a circular orbit. But it is applicable to more than half of the satellites currently in orbit and it is certainly valid for uncon-trolled satellites or debris on their final decay trajectories .
-a is an arbitrary constant, in this paper we will take its vaiu r equal to one which corresponds to the chief aerodynamic force.actinron an artificial Earth satellite, that is the drag force.
-V is the velocity of the spacecraft relative to the ambler gas, and is computed through 9 = -Ws xy 
THE EQUATIONS OF MOTION
Including the Earth's oblateness and air drag, the differential equations of motion (1.2) of an artificial satellite in terms of the Euler parameters are 1 u'1= u 4 + W3 u2), (3.2.1) 
COMPUTATIONAL DEVELOPMENTS
A computer program was applied for the solution of the new system (3.1) using a fixed step size, fourth order Runge-Kutta method.
To get the solution we need to compute the following subsection.
COMPUTATION OF THE INITIAL VALUES AT T=0
Knowing 
COMPUTATION OF THE STEP SIZE
As we know the problem of step size At of the time t has poor conven-tional numerical solution. So, a step size Ar6 is adopted as Ai= At.
COMPUTATION OF ACCURACY CHECKS
The accuracy of the computed values of the LJ': variables at any time t#to could be checked by the relation u? u2 2 u3 2 u2 =1 .
NUMERICAL EXAMPLE
We'll take as the numerical example the Indian Satellite RS-1 at and are supplemented in Tables (1, 2 
RESULTS
The results of the present work agree with previous works in the size of the atmospheric drag effects and its great enhancement at lower altitudes. The results also reveal that the effect of the rotation of the atmosphere is relatively small and can be neglected for short time predications, though it is to be included for longer time predications and when the area-to-mass ratio is large.
